Gene delivery by an epidermal growth factor/DNA polyplex to small cell lung cancer cell lines expressing low levels of epidermal growth factor receptor.
In the present study, we wanted to determine whether efficient gene delivery using an epidermal growth factor (EGF)/DNA polyplex could be accomplished in small cell lung cancer (SCLC) cell lines expressing low EGF receptor (EGFR) levels. EGFR expression levels and transduction efficiencies with polyplexes were examined in five SCLC cell lines and two controls. EGFR expression was examined by binding assays and demonstrated low EGFR levels ranging from 3.6 to 87.4 fmol/mg protein. The SCLC cell lines exhibited high sensitivity to adenovirus infection, which was an important determinant for transduction efficiency when adenovirus was used as an endosomolytic agent. The transduction efficiencies with EGF/DNA polyplexes ranged from 41% +/- 3.5% to 73% +/- 4.6% in the EGFR-positive SCLC cell lines. In the controls lacking EGFRs, only 5% +/- 1.0% and 8% +/- 1.8% of the cells were transduced. Furthermore, the transduction efficiency could be reduced from 50% +/- 4.9% to 18% +/- 1.1% when excess EGF was added to compete with the EGF/DNA polyplexes. In the present study, receptor-targeted gene delivery to SCLC cell lines has been demonstrated for the first time. Our results indicate that even low receptor expression levels in the target cells are sufficient for efficient and specific in vitro gene delivery with EGF/DNA polyplexes.